Abstract: Science and Technology (S&T) have historically been used by countries as tools of hard power, especially in military and economic contexts. Contrary to a strategy that uses S&T as a hard power tool, Science Diplomacy (SD) is an alternative form of using S&T in bilateral and multilateral interactions; one in which soft power predominates. Relying on examples of the foreign relations of the United States -one of the most developed countries in terms of S&T and SD -this article shows how SD has unified countries and has been employed as a strategy that assists diplomats in interpreting technical knowledge, supports scientists in negotiating multilateral projects, and, most importantly, promotes alliances between countries. The paper is divided in three main sections: in the first part, we present a brief summary of the intellectual history of the concept of SD, introducing and defining it and we discuss why countries invest in it. In the second part, we analyze to what extent S&T played a central role in re-establishing bilateral relations or in promoting more peaceful negotiations between the U.S. and Cuba, North Korea, Russia, and selected Muslim countries.
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Countries with high scientific excellence such as the United States and the United Kingdom have been using mechanisms of SD long before the Second World War. Brazil and other emerging countries like China are investing in this type of strategy more recently, especially after the Cold War. In the current context, SD has been used mainly to transform bilateral relations, promote public diplomacy, strengthen dialogue on cooperation in various subjects and even promote national security (DOLAN, 2012) .
SD actions can be identified in foreign S&T policies in various ways: as the traditional bilateral, international and multilateral cooperation agreements in S&T; as memoranda of understanding and declarations of intentions; as investment in technical cooperation and international transfer of technologies; as development aid programs that include S&T activities or international institutions programs such as the Global Perspective On Science, Technology And Innovation of the United Nations Educational, Scientific and Cultural Organization (UNESCO); and other international cooperation agreements between governments and other institutions of science, technology and innovation. In an innovative way, countries with high scientific excellence have created new SD mechanisms such as sending scientific attachés to their embassies, organizing bilateral summits on topics of S&T, festivals and scientific exhibitions, creating development agencies offices abroad, and carrying out track two diplomacy i.e. contacts and informal and unofficial activities related to S&T subjects accomplished by private citizens or groups of individuals with no ties to the state.
Let us illustrate what SD is with some examples. In the years after the Cold War, the North Atlantic Treaty Organization (NATO) -via its Scientific Committee -began talks to create a new educational institution focused on the training of scientists and engineers from Eastern European countries, located in Western Europe. Although the institution recognizes S&T as a tool for economic and social development, its real interest was to advance European integration, linking the distant East nations to the developed West and to add power to the capitalist block (SKOLNIKOFF, 2001) . Another example of SD happened around the 50's when the United States, the Soviet Union and the United Kingdom tried to build a scientific consensus to advance political negotiations around the Ban Treaty of nuclear trials (SKOLNIKOFF, 2001 ).
Regarding the current debate about Science Diplomacy, Hormats (2012) emphasizes the importance and visibility given to SD, especially due to the potential it has to strengthen relations between countries while advancing the frontiers of knowledge. The importance of a study about SD within Political Science and International Relations fields stems from the fact BJIR, Marília, v. 6, n. 3, p. 607-629, set./dez. 2017.
that there is now global interconnection between the policies of different countries and the integration of science in these, transforming these science policies into a powerful political tool (LINKOV; TRUMP, 2014). But why should countries invest in SD and S&T?
c) Why do countries invest in S&T?
Scholarship in the field of Economy of Innovation, sociology of science and social studies of S&T (STS) are pioneers regarding the investigation of why countries and organizations invest in S&T). According to economists (DOSI, 1982; NELSON; WINTER, 1982; FREEMAN et al, 1982) , S&T play a central role in the economic development process as it develops capabilities and stimulates businesses 4 . Sociologists and theorists of S&T, on the other hand, treat the international contact as an essential part of the social organization of scientific activity (MERTON, 1977) . S&T are important not only for achieving goals related to the sphere of science (development of technological capacities and attraction of talents in certain disciplines), but also to stimulate connections in other areas, such as economic and political ones (WAGNER, 2002; PRICE, 1963) . This occurs through strategies such as international cooperation and SD, that allow close communication with other nations, providing room for dialogue on matters of economic interest -attracting international investment and improving national competitiveness -political interest -the guarantee of national security and support for coping with global challenges -diplomatic interestassistance to underdeveloped countries and the maintenance of the role of international donor -and cultural interest -unravel important historical aspects and preserve cultural material.
Moreover, these sociologists and theorists of S&T also investigate how the interaction between countries in S&T issues can contribute to the transformation of the pattern of relations between states (SKOLNIKOFF, 1993; GAILLARD, 1999) . The cooperation in S&T, for example, enables countries to tackle global challenges (such as climate change, health issues and renewable energy resources) together. Therefore, it becomes essential for the development and implementation of public policies aimed at S&T national development (DUARTE, 2008; SALOMON, 1977) .
The changes caused by S&T in the relations between states and the role they play in the international arena are evident when we look at a country like Brazil, for example. On the one hand Brazil receives knowledge from developed countries (through know-how, ans products and services otherwise not available there), and on the other, it not only participates with these same countries in international research organizations, but it also helps poor countries to acquire capabilities in S&T. This is only one of many examples of the dynamic role states play in S&T issues. S&T was a field dominated by the United States, but, currently, it became a multipolar field. Excellence in research is no longer synonymous with developed countries, and high quality S&T infrastructure can be found in almost every corner of the world However, in addition to scientific objectives, the states use S&T to achieve other goals unrelated to the scientific sphere -the 'broad paradigm'. In general, there are three main people, collaborative efforts especially in public health were extremely beneficial for both countries (TUREKIAN, 2014) . However, with political and economic impediments, the scientific communities of both countries slowly separated, and today they have to put in a great deal of effort to collaborate.
More recently, the American Association for the Advancement of Science (AAAS) and the Cuban Academy of Science invested considerably in building a stronger S&T relationship between American and Cuban scientists. According to AAAS' director for diplomacy (TUREKIAN, 2014 (TUREKIAN, : 1065 , SD is the most efficient tool to address "science-based questions whose answers are impeded because political relationships limit official interactions between the countries". More than a year before Obama and Castro shook hands and reopened embassies, both academies of science signed an agreement committing to advance scientific cooperation, in April 2014 (KORTE, 2015) . When both countries officially reestablished relations (July, 2015) , the two scientific communities were already ready to intensify their cooperative linkages. In September, two medical institutes (the Roswell Park Cancer Institute in New York and Cuba's Center for Molecular Immunology) announced a collaboration to test a cancer vaccine, and in November, two agreements related to environmental protection were signed. The agreement signed on November 18 th establishes a sister relationship between marine sanctuaries in the U.S. and Cuba, which will facilitate learning and exchange between scientists from both countries and benefit coral reef resources in the Atlantic Ocean (KORTE, 2015) . The second agreement, signed on November 24 th guides collaborative efforts regarding coastal and marine protection, the protection of biodiversity including endangered and threatened species, climate change, disaster risk reduction, and marine pollution (KORTE, 2015) . The areas of collaboration between the countries are not a surprise: cancer is one of the most fatal diseases affecting Americans and Cubans and cooperative arrangements in environmental protection are a reflection of the great interconnectedness of the countries' ecosystems. They are separated by less than 100 miles of sea (KORTE, 2015) and it would be difficult for Americans to protect their own ecosystem without protecting Cuba's too (KORTE, 2015) since they are all interconnected. In December 2014, the first panel among scientists after the restoration of diplomatic relations was organized. Even though the United
States declares that its approach to Cuba will be focused on empowering Cubans and supporting the emergence of a democratic society, the truth is that American scientists are interested in gaining expertise in several areas of Cuba expertise such as public health and environmental research (KORTE, 2015) .
The relations between the U.S. and Cuba during the years of diplomatic breach were in fact only tolerated by both governments. Only private funds and independent institutions of scientists -like the Academy of Sciences of Cuba and the AAAS -fostered S&T partnerships up to the present (PATRANA, 2015) . During the Republican years in the U.S., the Smithsonian tried to defend its right to continue working with Cuba; however its efforts were unsuccessful (PATRANA, 2015) . Although today the perspective of improving bilateral relationships is good, the still existent embargo and the travelling laws inhibit great part of the collaborative efforts between the countries. Cuba suffers from economic difficulties and the U.S. still prohibits funding for Cuban scientists. In addition, the movement of nongovernmental American scientists to Cuba is complicated by the bureaucratic process of getting a special license (KORTE, 2015) . 
